• Investigations I t is an enduring lesson in medical education that painless haematuria equals cancer until proved otherwise. The correctness of this teaching is emphasised in a recent article in this journal. 1 In a prospective study of patients presenting to UK hospitals with any type of haematuria, 9.9% were found to have a urinary tract cancer and a further 7.6% had stones. 2 Although this means 90.1% did not have cancer, the prevalence is high enough to mandate full investigation.
However, when patients with non-visible haematuria (NVH) are considered, the situation is much less clear-cut. Many guidelines have been prepared with a variety of protocols, ranging from 'do nothing' (Denmark) to computed tomography for all (USA, at a cost of $420 814 per cancer found). 3, 4 In a comparison of nine guidelines, it was pointed out that most were aimed at management by urologists and only those from the UK and the American College of Physicians were for referring doctors. 5 Little, if anything, is said about nephrological disease, which is more common than cancer in patients ≤40 years of age with NVH.
The prevalence of NVH in the normal population is between 0.18% and 16.1%. 6 Such a wide range suggests that there is some selection bias in the literature. If all patients with this finding were referred to hospital the workload would be overwhelming as, regardless of guidelines, once patients reach hospital they are investigated! Two questions therefore arise: what (if anything) is the matter with them? And which patients should be investigated for a serious diagnosis?
How was the haematuria found?
There is no evidence-base for screening of urine for blood in symptomless people, but that does not stop it being done. Unfortunately, the dipstick tests for urine detect several elements other than blood, so the finding of blood can be serendipitous. The 'worried well' can buy the strips over the counter.
The detectable concentration is >0.015mg/dl or 5-10 red cells/μl (manufacturer's data).
Medical history
The list of diagnoses that have, allegedly, caused NVH is very long (see Table 1 ). 7 This mandates extensive exploration of a patient's medical history, lifestyle and an examination. Changes in voiding habit, recent abdominal trauma, previous pelvic disease (especially cancer and sickle cell disease), would be relevant but may be asymptomatic at the time of presentation.
Family history is particularly important. The risk of prostate cancer is increased when two close relatives have had early onset disease. The most common renal causes are thin basement membrane nephropathy
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Investigation of gross haematuria is warranted because of the prevalence of cancer. However, opinion varies for non-visible haematuria and decisions about who should be investigated further or referred depend on a variety of factors.
When presented with a result of non-visible haematuria the list of potential diagnoses is very long. Analysis of a patient's medical history, lifestyle and physical examination helps differentiate who should be investigated further Investigations • (TBMN), Alport's syndrome and IgA nephropathy, all of which may have a family history. Several autoimmune diseases are familial and may be uncovered by NVH.
Clotting disorders, anticoagulants and other drugs that increase bleeding present a difficult problem. The normal urinary tract does not bleed even with full anticoagulation. Regular use of low-dose aspirin does not increase the incidence of NVH. 8 When blood is found the poor clotting may, therefore, have unmasked a significant lesion and the clotting issue should not automatically be blamed.
Lifestyle
The risk of malignancy, including those in the urinary tract, is considerably increased by obesity, smoking and other lifestyle factors.
Although the major carcinogens associated with bladder cancer have been largely eliminated in the UK, there are still some occupations that carry an increased risk. 9 Other individuals may have been exposed to carcinogens overseas.
Some chronic infectious diseases, such as tuberculosis, remain common overseas and are increasing in the UK in both immigrants and tourists. Bilharzia is one of the world's most common diseases. In the early stages it is symptomless and may remain so for many years, especially in the well-nourished. It may, therefore, be found in immigrants of many years standing. The previously unexposed visitor to an endemic area is particularly liable to infection. When suspected, early diagnosis by the finding of ova in freshly voided urine will allow drug treatment before irreversible changes in the urinary tract have occurred.
Haematuria -visible and nonvisible -is a common component of the physiological response to exercise. It is found in up to 30% of individuals in prospective studies and usually resolves within two hours but may continue for up to 48 hours. It is thought to be due to increased • Investigations glomerular permeability as it is sometimes accompanied by proteinuria. The more trauma involved in the exercise, the greater the risk of haematuria, but even non-contact athletes such as rowers, can have the same problem. It is not found in sedentary stressful activities such as taking exams. 10, 11 When such a cause of NVH is suspected, retesting the urine at least 48 hours after exercise is appropriate.
Investigations in general practice
No investigations (see Box 1) are needed until the NVH has been confirmed on at least two further specimens, two weeks apart. Significant renal disease is usually, but not always, accompanied by proteinuria. NICE guidelines recommend measurement of the albumin/creatinine ratio in this group. 12 Midstream urine should be sent for culture. Symptomless bacteriuria is not usually of significance but may cause NVH. A two-day course of an appropriate antibiotic would test whether elimination of the bacteria also cleared the blood.
In patients ≤40 years old, the blood is most likely to have come from the kidneys, which can be confirmed if casts and deformed red cells are found on microscopy in a fresh specimen. Phase contrast microscopy (or an automated peripheral blood cell counter) can distinguish between glomerular and non-glomerular red cells. 6 Such a service is not always available but can save a lot of useless investigation if it is.
Urine cytology and cancer markers are not recommended as they are insufficiently sensitive or specific.
Unless the story has thrown up any potentially likely diagnosis, a full blood count, electrolytes, urea and creatinine (with estimated glomerular filtration rate [eGFR]), prostate specific antigen (for men ≥40 years old) and inflammatory markers should be a sufficient blood screen.
There is an overlap between investigations available in general practice and those considered 'specialist'. If there is anxiety on the part of a doctor or patient, the most useful single imaging is an abdominal and urinary tract ultrasound. This does not prove that there is nothing wrong, but it is the least invasive option and would pick up most cancers, stones and structural renal anomalies. It is also useful as an initial investigation of impaired renal function.
Follow-up
NICE guidelines state that patients of ≥60 years of age with either dysuria or a raised white blood cell count should be referred on the cancer pathway. 12 Symptomless NVH should be referred on the routine system. In the study mentioned earlier, 2 4.8% of those with NVH had a urinary tract cancer, two of the 24 cases being less than 60 years old. However, assuming that NICE guidelines were being followed, many patients with asymptomatic NVH would not have been referred. 2 Nephrological referral (see Box 2) is required for hypertension, proteinuria, eGFR <60ml/min/1.73m 2 or declining eGFR over the previous five years. 13 There are few data on the longterm follow up of patients with persistent NVH who have not been referred to specialist care or whose investigations are normal.
In a registry study of >1.2 million potential military recruits in Israel, 0.3% were found to have persistent NVH. Of these, 0.7% had developed end-stage renal failure by 22 years of follow up, compared with 0.045% who did not have NVH. 14 In an interesting (and worrying) study of potential renal transplant donors who were found to have NVH with no proteinuria or hypertension, 38% were found to have significant nephropathy on biopsy. 15 Although this is a selected group, as a close relative had renal failure, it does emphasise that NVH is more likely to have a nephrological than a malignant cause.
Thin basement membrane nephropathy (TBMN) is no longer thought to be a benign disease, especially in some countries (eg Cyprus and Israel). It may progress to end-stage renal failure (ESRF) in the fifth or sixth decades. 13 These figures suggest that long-term follow up for renal disease in general practice is required so long as NVH persists.
For urologically investigated patients initially found to have no malignancy, only one of 87 developed a cancer at a minimum of three years follow up in one series. 16 The cancer was prostatic and the NVH may have been irrelevant. Five patients developed renal insufficiency but all had proteinuria.
With figures such as these, a late diagnosis is more likely to be a renal disease than a urological cancer. Annual blood pressure measurement, It is comforting to remember that no patient with glomerular disease will progress to ESRF without first developing proteinuria.
Unfortunately, there will be occasional patients who are harbouring a significant problem and will later blame a doctor for failing to diagnose it. This is an inevitable problem in medical practice. Apart from very carefully recording consultations, patients should be told (preferably in writing) to return immediately if there is macroscopic haematuria even once, or a change in voiding habit, and that there is a remote chance of developing a urinary cancer or renal failure.
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